Introduction
Hip fractures among elderly patients in the Western world are steadily increasing. 1 According to Lin and Chang, 2 a significant proportion (p < 0.05) of these patients do not regain prefracture ability to perform activities of daily living (ADL), or to move outside their homes to shop, go to the bank, etc. Orthopaedic surgeons emphasise the need for surgical fixation because their goal is to get the patient back to their same level of prefracture functionality. 2 Surgeons state that after surgery the bone will heal to its prefracture state; however, most hip fracture patients seldom return to their prefracture functional level. There is a high mortality rate as well as an increase in institutionalisation of hip fracture patients. 3 Although surgical procedures for hip fractures continue to improve, the medical community grapples with the question of how to help patients return to their prefracture level of function.
Factors that affect whether a patient will return to their prefracture functionality can be grouped into preoperative, perioperative, and postoperative factors.
Factors affecting recovery

Preoperative factors
Kristensen et al 4 and Beloosesky et al 5 found a strong relationship between the functional levels preoperatively and postoperatively. Kristensen et al 4 studied prefracture functional level using the New Mobility Score (NMS) for 280 patients and found that age, low prefracture functional level, and intertrochanteric fracture were associated with a longer length of time for a patient to regain independent postoperative mobility ( Table 1) . Beloosesky et al 5 used the preoperative Hand Grip (HG) and the postoperative Functional Independence Measure (FIM) to study the relationship between muscle strength in the hand grip of 105 patients and their mobility and ability to provide self-care 6 months postoperatively. Patients' lower scores on the HG were highly correlated with poorer motor functioning at the 6-month time point. While Kristensen et al 4 had a sufficient number of participants (n ¼ 280), Beloosesky et al 5 had a much smaller sample (n ¼ 105), so the results were inconclusive. In another project, Bj€ orkelund et al 1 studied 428
consecutively admitted hip fracture patients aged 65 years or older for preoperative admission factors and their relationship to the 4-month outcome. The researchers grouped the patients as living independently or dependently, ability to walk unassisted or not, having or not having a diagnosis of dementia prior to admission, and taking more or less than four prescribed daily medications prior to their hip fractures. These researchers also examined the biochemical levels of haemoglobin (Hb), creatinine, and oxygen in relation to the fracture type. Analyses showed that patients aged 85 years or older, who exhibited prefracture dementia, used more than four prescribed drugs, and/or had a Hb-level of <10 g/dL were unable to function independently and unable to walk alone. These patients who had experienced trauma other than an undisplaced intracapsular fracture were significantly (p ¼ 0.014) associated with mortality at 4 months postoperatively. 1 This was a well-designed study using a large number of patients (n ¼ 428) registered through the Swedish National Hip Fracture register. The study was limited by using a manual, retrospective collection method to gather medical data. 1 The results of these studies suggest that patients presenting with hip fractures should be screened for prefracture factors that might put them at high risk for suboptimal postsurgical outcomes. how factors present at admission affected the perioperative outcomes of elderly patients. Using a sample of 428 consecutively admitted patients, these researchers found correlations between preoperative admission information and complications during the hospital stay. Patients who had lived dependently prefracture were at an increased risk for complications. Also, hypoxaemia at admission was significantly (p ¼ 0.012) associated with in-hospital complications, suggesting that oxygen therapy should be started as early as possible postadmission for those patients noted to be hypoxic (oxygen saturation SaO 2 < 90%). 6 Patients with basocervical fractures, two-fragment and multi-fragment trochanteric fractures, and subtrochanteric fractures were at risk for hospital stays of 10 or more days. 1 Taking four or more prescribed medications at admission was another risk factor indicating a greater potential for hospital complications for patients. Ironically, these researchers found that prefracture dementia or dependent living situations predicted a length of stay (LOS) postoperatively of <10 days. The researchers explained this paradox by commenting that these types of patients often lived in institutions to which they returned after discharge. 
Postoperative factors
In a retrospective, descriptive study regarding postoperative determinants of ambulatory ability, Kondo et al 7 examined the relationship between the length of hospital stay and the number of days postoperatively that partial weight bearing was initiated to patients' ambulatory ability 3 months after hip fracture surgery. The researchers mailed surveys to 140 patients in both Japan and the United States, excluding patients who had previous hip fracture surgery, cancer, or multiple fractures. The LOS was calculated from the date of discharge minus the date of surgery. Fractures were defined as either a traumatic or pathologic fracture of the neck of the femur. Kondo et al 7 took into account comorbidities, including anaemia, cancer, chronic obstructive pulmonary disease, diabetes, hypertension, osteoporosis, pneumonia, and renal failure. They found that the per day increase in the LOS before surgery was associated with a 12% reduction in postoperative ambulatory ability and that the per day delay in partial weight bearing was associated with a 10% reduction in ambulatory level. They did not find a significant correlation (p ¼ 0.0944) between LOS after the day of surgery and the level of ambulatory ability 3 months postsurgery. One limitation of this study was the comparison of results from two very different countries with different health care systems and cultures. The self-reporting survey was also a limiting factor. Foss et al 8 studied the validity of using the cumulated ambulation score as an early predictor of postoperative morbidity, mortality, and rehabilitation of hip fracture patients. Foss et al 8 studied
426 patients who were mobilised and started an intensive, twice daily, 30-minute physical therapy session on the day of surgery or the 1 st postoperative day. Postoperative complications, discharge status, and 30-day mortality rates were noted. The cumulated ambulation score was used to evaluate ambulatory capacity on a day-to-day basis. The correlation between the postoperative length of stay, postoperative complications, discharge status, and 30-day mortality rates were statistically significant (p ¼ 0.001). The researchers concluded that the cumulated ambulation score was a valid predictor of early postoperative outcome in patients with hip fractures who had been admitted from home. One limitation of this study is subject-selection bias in that it was conducted in a special orthopaedic hip fracture unit where patients receive a multimodal rehabilitation program. 8 Sivertson et al 9 investigated the validity of the Mini Mental State Examination (MMSE) and the Elderly Mobility Scale (EMS) using physiotherapists. The researchers also used Timed Up and Go (TUG) to measure physical mobility, balance, gait speed, and functional ability. The patients' scores on the TUG were recorded and prefracture activity level was noted. The study population consisted of 32 consecutively admitted patients who were admitted from their homes. An independent physiotherapist assessed patients 3e5 days postsurgery using the MMSE, EMS, and TUG. Although the sample population size was quite small, researchers showed that using the EMS the physiotherapists' prediction of discharge destination was significant (p ¼ 0.04). TUG and prefracture activity showed a low correlation factor. Taylor et al 10 published a qualitative analysis of physiotherapists' perceptions related to discharge planning for patients receiving rehabilitation after a hip fracture. These researchers conducted a series of in-depth semistructured interviews of 12 physiotherapists currently providing rehabilitation services. Participants were asked about: (1) discharge planning; (2) difficulties walking at home and in the community; (3) barriers to walking at home and in the community; and (4) their definition of community ambulation. Participants were also free to raise new topics regarding patients receiving rehabilitation. According to Taylor et al 10 , themes that emerged from the interviews included: (1) the need for safe and independent ambulation with appropriate gait aids; (2) strength, balance, and endurance training; (3) the importance of individual patient goals; and (4) environmental safety factors at the discharge destination and in the community. One of the main themes that emerged from this study was that clinicians are more influenced by the needs of the individual patient than by objective criteria of performance. Although achieving safe and independent ambulation was considered to be important when planning the patient's discharge, clinicians did not specify speed or distance parameters, which would indicate a patient's walking abilities in quantifiable terms. There was also little consideration given to factors that might preclude the patient's return to independent ambulation, such as fear of re-injury, pain, lack of confidence in one's postfracture physical capabilities, and navigation of terrain or obstacles that the patient might encounter post hospitalisation. This might suggest that previous attempts to quantify requirements for independent community ambulation may not be relevant when clinicians develop discharge plans after a hip fracture. Although this was a fairly rigorous study with transcripts coded independently by two researchers, there were some limitations. The interviews were conducted with a very small number of clinicians and the study took place in only one rehabilitation centre. The inclusion of more participants may have revealed more themes. Several articles reviewed postoperative factors that may not be routinely considered in treating hip fracture patients. Hagsten et al 11 conducted a randomised trial on the effects of occupational therapy (OT) on improving a patient's ADL 2 months postsurgery.
They defined OT as activities that focus on routines necessary for independent living and acknowledged that there have been no controlled studies on whether this type of training expedites the improvement of patients' ADLs. A total of 100 patients were randomly selected for the study with 50 patients receiving OT and 50 patients in the control group that received routine postoperative care. ADL levels were assessed on the Klein Bell (1982) ADL scale. An experienced occupational therapist worked with the OT group. At discharge, the OT group had better ADL ability within three of the four Klein Bell areas. Age, sex, type of fracture, and LOS were not key factors in explaining the different outcomes. One limitation of this study was that the nursing staff was not blinded as to which patients were in the OT group and which were not. The researchers stated that facilitating the rate of recovery to satisfactory ADL functioning may have a positive socioeconomic effect on resources spent on district nurses and stress levels of family members. Shyu et al 12 studied the impact of the needs of family caregivers on the functional postoperative recovery of 120 recipients aged 65 years or older. Data were collected in face-to-face interviews with family members, both preoperatively and at 1-, 2-, and 6-month intervals postoperatively. Shyu et al 12 found that the walking ability of a patient was highly associated with the health-related responses given on the questionnaire by the caregiver. Caregivers who reported no need for social services also reported better trends in patient postoperative recovery in walking ability and ADL than caregivers who reported needing the services of at least one social service. Caregivers who reported no need for support for stress management consultation were associated with hip fracture patients who experienced significantly (p ¼ 0.009) better trends in regaining a higher level of daily living functionality. Researchers concluded that patients might have better postsurgical functionality if caregiver-related needs for health care information, support groups, and social services were addressed. Potential limitations of the study included: (1) the relatively small size of the study group (n ¼ 120); (2) questionable generalisability of results because the study was carried out in Taiwan, and findings might not apply to Western cultures; and (3) caregiver needs were only assessed subjectivelydfrom the perspective of the caregivers themselves. Shyu et al 13 also studied the 2-year effects of an interdisciplinary postoperative intervention approach for hip fracture patients older than 60 years of age. The study included 82 patients in the control group and 80 patients in the group who received intervention. All patients had reported a full range of motion of the hip prefracture. While hospitalised, the intervention group received geriatric consultation services, a continuous rehab program, and extensive planning for discharge. After discharge, patients in both groups had an average of nine geriatric nurse visits and three physical therapy sessions. The intervention group showed better hip flexion at 6, 12, 18, and 24 months, they reported fewer falls, and showed significantly (p < 0.001) better scores of ADL. The study was of scientific designdincorporating a test group and control group; the nurses who participated in the evaluation were not blinded as to which patients were in which group. Additionally, the utilisation of a selfreporting format for data collection may not have produced accurate responses in this population. (2) retrospective data collection; (3) possible lack of complete control for differences in patient characteristics despite adjusting for comorbid conditions; and (4) unavailability of longitudinal data. They concluded that higher levels of Hb were independently associated with the distance walked at the time of discharge. However, Lawrence et al 14 also concluded that the optimal transfusion threshold was controversial.
Foss et al 15 reported on the effects of anaemia on functional mobility after hip fracture surgery. These researchers studied 487 consecutively admitted hip fracture patients. All the patients received a well-defined, multimodal rehabilitation program with a uniform, liberal transfusion threshold. The researcher's defined anaemia as Hb < 10 g/dL. Patients with an Hb level of <9.8 g/dL at any time during the hospital stay received a red blood cell transfusion. From the day of admission until the 3 rd postoperative day, 69% of patients received transfusions, with two units as the median number given. Researchers used the cumulated ambulation score to assess a patient's early postoperative, day-to-day functional mobility operative period. Patients with Hb < 10 g/dL had significantly (p ¼ 0.001) lower ambulation scores on the 2 nd and 3 rd postoperative days. Although other factors, such as dementia, advanced age, and postoperative medical complications were also identified as independent risk factors for reduced ambulation on the 3 rd day postsurgery, the researchers demonstrated that a Hb level of <10 g/dL in the early postoperative days was significantly (p ¼ 0.001) associated with decreased functional mobility. The study was designed to eliminate as many variations in treatment as possible. The perioperative set-up and the transfusion therapy were standardised and all patients were offered the same multimodal rehabilitation program. However, in light of their liberal transfusion regimen, the data should be cautiously interpreted because both this study 15 and the previous one by Laurence et al 14 mentioned the need for more research on optimal Hb levels before making conclusive statements. Given that caveat, Foss et al 15 did point to the need to carefully monitor the Hb levels of hip fracture patients.
Psychosocial factors Delirium
Marcantonio et al 16 and Olofsson et al 17 conducted research concerning the effect of delirium on rehabilitation outcomes in order to validate the use of the Memorial Delirium Assessment Scale (MDAS) as a measure of the severity of delirium in patients 65 years of age and older. The MDAS allows trained professionals to assess the severity of delirium based on 10 features (reduced level of consciousness, disorientation, short-term memory impairment, impaired digit span, reduced ability to maintain and shift attention, disorganised thinking, perceptual disturbance, delusions, decreased or increased psychomotor activity, and sleepewake cycle disturbance). Each factor was scored from zero to three with a maximum score of 30. Using prefracture standardised assessments of ADL, cognition, walking functionality, and living situations, researchers evaluated 122 older patients (>65 years old) who had undergone surgery to repair acute hip fractures. Postoperatively, they assessed delirium using the Confusion Assessment Method (CAM), which focuses on four key elements: (1) acute change in mental status with a fluctuating course; (2) inattention; (3) disorganised thinking; and (4) altered consciousness. Researchers also used the MDAS to categorise psychomotor activity into two categories: (1) purely hypoactive; or (2) any hyperactivity. Forty percent of patients studied developed CAM-defined delirium. Severe delirium was associated with poorer outcomes and reached a statistical significance (p ¼ 0.009) with regard to nursing home placement and mortality. Seventy-one percent of the patients evidenced pure hypoactivity, but showed better outcomes than those with hyperactivity. 16 The researchers established that MDAS identifies patients with subsyndromal delirium who are negative for CAM-defined delirium. The strengths of the study were: the prospective data collection method; extensive baseline evaluation for cognition and physical functional level; and collection of daily progress and comprehensive follow-up data. The weaknesses of the study were: the small sample size (n ¼ 122); enrolment of patients regardless of pre-existing cognitive impairment; and the study running concurrently with clinical treatment in both the intervention and the control group.
Olofsson et al 17 also studied the relationship between delirium and poor rehabilitation outcomes in older patients. Their research centred on the risk factors of delirium and its impact on rehabilitation outcomes for patients 70 years of age or older who had surgical repair of femoral neck fractures. They studied 61 patients who did not have rheumatoid arthritis, severe osteoarthritis of the hip, severe renal failure, pathological hip fractures, or who were bedridden. Olofsson et al 17 used the MMSE to assess cognitive impairment. A physiotherapist assessed the patient's walking ability at discharge. Patients were also interviewed and assessed 4 months after discharge. Sixty-two percent of the patients were delirious upon admission or developed delirium during hospitalisation. Patients with delirium suffered more complications during their hospital stay, were more often depressed, and had poorer walking ability upon discharge. After 4 months, delirious patients had more complications, more severe delirium, more heart failure, and were more dependent in ADLs. The results of this study may be slightly skewed because the nurses who evaluated the patients also worked in the Orthopaedic and Geriatric Departments, so they might have been more aware of delirium in patients.
Depression
Other studies of psychosocial factors for recovery from hip fracture surgery focused on depression. Mossey et al 18 reported that a high postsurgery depression score was the only factor associated with both poorer physical recovery and psychosocial status. Two hundred and nineteen ambulatory white females, aged 59 years or older, were recruited from the community. Each of the participants had been treated for a fractured hip. Variables in the study included: (1) prefracture health status; (2) prefracture functional status; (3) cognitive function; (4) presence of depressive symptoms in the week preceding the postsurgery interview; (5) social support; (6) treatment-related variables; and (7) 
Summary
Because the incidence of hip fractures in the elderly population of the Western world has been increasing, the medical community continues to be concerned with the health of patients who have undergone surgery for hip fracture. This literature review included articles to assist health care personnel in understanding factors that may be related to postoperative decline in functional mobility of hip fracture surgery patients. Researchers noted that preoperative factors, such as advanced age, decreased muscle grip, dependent prefracture living arrangements, intertrochanteric fracture, and the number of medications taken prefracture, were indicators for a longer, more complicated rehabilitation after hip surgery. When studying perioperative factors predicting the need for rehabilitation, researchers found that admission factors such as hypoxaemia, different type and location of fractures, and amount of prefracture medications need to be taken into consideration when planning a postoperative rehabilitation plan. They also found that during surgery, factors such as decreased oxygen level, blood loss, need for a transfusion, and the wait time before surgery affected the success of the rehabilitation process. Investigators suggested comorbidities, physical therapy, occupational therapy, Hb levels, LOS, and the needs of family caregivers should be considered in developing the rehabilitation plan. Other researchers found that dementia and depression affected the rehabilitation success of a patient. Because of the number of factors affecting hip fracture surgery rehabilitation, it is beneficial for health care professionals to acknowledge the complexity of the issues facing a patient who has undergone surgery for a hip fracture.
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